Experience with dorsal rhizotomy in 71 patients with intractable pain is presented. The authors believe this treatment is indicated for cancer patients who are in good enough physical condition to tolerate a laminectomy, have a moderate life expectancy, and whose pain involves structures innervated by one or several roots. An extremity should be denervated only if it is already without functional value. The advantage of sensory rhizotomy is that it produces a lasting anesthesia that is tolerable to the patient. The results were good to excellent in 50 of the 71 patients. There were five operative deaths.
Clinical Material
There were 41 males and 30 females in the group. The youngest patient was 9 years old and the oldest 79, with an average age of 55 years for the males and 51 for the females. The most common lesions (Table  1 ) in males were in the lung (13 cases), head, and neck, and in females in the breast, colon, and rectum.
Selection ot Patients
Strict criteria were used in selecting patients for this surgical procedure. These included a life expectancy of more than 4 months, a general physical condition good enough to withstand general anesthesia and major surgery, pain localized to the distribution of one or several specific roots, and failure of simple procedures, i.e., subarachnoid alcohol injections, chemotherapy, and x-ray therapy. In the patients selected, analgesics and mild narcotics had become ineffective. Diagnostic xylocaine or extradural novocaine blocks of the roots or intercostal nerves was sometimes necessary to determine the roots involved. Tumor, infection, or marked radiation changes in the skin at the proposed laminectomy site were considered contraindications to rhizotomy in these patients. Sixty-eight operations were performed strictly for the relief of pain while three operations were for the removal of extradural tumor and only secondarily for the relief of pain. The procedure itself was usually performed with preservation of the dorsal spinous processes. Loupes or magnification of some type were a great help in the preservation of essential small radicular arteries. The sensory roots were crushed and divided. An attempt was made to interrupt two roots above and two roots below the pain level.
Characteristic Case Reports

Case I
This 46-year-old man had a right thoracotomy with removal of a portion of the right lung for carcinoma in May, 1969. He did well except for pain in the right posterior thorax. A diagnostic right T5-6 xylocaine block temporarily relieved his pain. On December 31, 1969, a right hemilaminectomy and T2-8 dorsal rhizotomy were done. He had no recurrence of pain until his death 6 months later.
Case 2
This 69-year-old man with a history of bladder malignancy had been treated with multiple cystotomies and irradiation. The patient developed bleeding and severe spasms in the bladder, perineal and bladder pain, weakness of bladder and anal sphincters, and required a Foley catheter. A sacral laminectomy and bilateral $3-5 rhizotomies were performed on January 19, 1970. The S-2 roots were spared in order to preserve his partial anal sphincter control. Pain relief was partial and not adequate. A bilateral S-2 sensory root rhizotomy was performed on January 30. Bowels were controlled with enemas, and the use of the Foley catheter continued. There was no recurrence of bladder and perineal pain between the second operation and death 5 months later.
Case 3
This 67-year-old man had an inoperable superior sulcus tumor treated with x-ray. The tumor continued to grow, invading the brachial plexus, resulting in a weakened, numb, painful, and useless arm. On January 23, 1970, a C3-T3 dorsal rhizotomy was carried out. He remained free of cancer pain (1 prefrontal leukotomy, 1 cingulumotomy followed by prefrontal leukotomy, 2 larger thoracic laminectomies, 1 open cordotomy, 1 cingulumotomy)
(1 subarachnoid saline, 2 bilateral cingulumotomies) (2 percutaneous cordotomies, I repeat sacral rhizotomy, 1 bilateral S-2 rhizotomy, I alcohol injection) Dorsal rhizotomy for intractable pain except for the last week prior to his death 9 months after the rhizotomy.
Results
The operations performed (Table 2 ) included 17 cervical rhizotomies, three of which had poor results necessitating additional procedures. Cingulumotomy was performed twice without lasting benefit, and a larger lower rhizotomy once. There were eight cervicothoracic rhizotomies; none of these patients needed additional operations. The 25 patients with thoracic rhizotomies required six additional operations. Two thoracolumbar and three lumbar rhizotomies were performed successfully. Of the three patients who had lumbosacral rhizotomies, all three needed additional procedures, one being a subarachnoid saline injection and two, bilateral cingulumotomies, again without lasting benefit. There were 13 sacral rhizotomies, five of which required additional procedures. There was one successful unilateral T12-$5 rhizotomy.
Evaluation
The results were classified as follows: 1 = no pain relief; 2 = minimal pain relief; 3 = moderate pain relief with the use of analgesics and mild narcotics until progression of the disease beyond the area of anesthesia produced by rhizotomy in some cases; 4 =good relief of pain with only occasional need for analgesics; and 5= complete pain relief without analgesics, with good functioning until death. There were five operative deaths. The results are summarized in Table 3 .
Follow-up and Causes of Death
Seventy patients have been adequately followed and evaluated. The average length of survival at the patient's last visit was 10.5 months. Fourteen patients lived longer than 1 year postoperatively and five longer than 3 years. Three patients developed pneumonia, Disability from the rhizotomies was rather slight. Three patients had loss of bladder control and two complained of slight skeletal muscular weakness in the neck, so much so that a four-poster neck brace was used with a subsequent partial relief. Generally the patients did not complain of the anesthetic skin area produced by the rhizotomy.
Conclusion
We believe that posterior rhizotomy can be a relatively safe, effective procedure in the relief of intractable pain. Pain relief following sensory rhizotomy was in most cases satisfactory (good to excellent) and lasted for the remaining months of the patient's life or until the advancing disease caused pain outside the effective limits of the rhizotomy.
